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7] LKBi&n- K-rs^ttae^©»m^Aa&wic«ffia3*i 
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[0 0 0 1 ] 

[0 0 0 2] 
[t£*0&fl5] 

3#-f y • >f x-#-££tef$(Peutz-Jeghers Syndrome, MIM 175200, PJS)tt, 

t4th®ieSl"eft5. PJSttSSfe^^ffttJt^^tCj: 'JlfetS^ 1997 
i^Hemminki^C J: U> PJSB#^^{Cfe ttSli (U jjf«f 
H3te^ttfgl9#SJg^#:pl3.3l!g«tCVvy3 4x*i^*^3tlfe (Hemminki A 
et al, Nat Genet 1997 Jan; 15 (1) :87-90) „ Z.toW$tZ\1&W&^t>1$%\^i* 
LT^&ffiM-t U >/^l/*->^^--^LKBl^#^E'r* < r tfr*>. Jenne^& 



ffi$E4#2 002-3017607 



11 — 153030 

Z.£tff%io-frt:te^>?c. (PCT/JP98-05357; Jenne DE et al, Nat Genet 1998 Jan 

;i8(i):38-43) . $p>{c, f&<D?)i-7frb&mm<Dm&&mk^xtezn. m 

& £ X K'p tm < £ &6omMM±<bLKBim.fc?-mmtf?JSBmiz is ^ X % V > t£ $ ft 

(Hemminki A et al, Nature 1998 Jan 8; 391 (6663) : 184-7; Nakagawa H 
et al, Hum Genet 1998 Aug; 103(2) : 168-72; Resta N et al, Cancer Res 1998 
Nov l;58(21) :4799-801; Yl ikorkala A et al, Hum Mol Genet 1999 Jan;8(l):4 

5-5D . a b\ztt&mm*>\t. uAi^^mmi^n^ymitm^w-D^-f-- m 

gkX$>Z>Z£<DfjE$fl%:fi^f=. (Mehenni H et al, Am J Hum Genet 1998 Dec; 63 ( 
6): 1641-50) . 3 ft £ <D Z. t -«fc »J > LKBliZ V V / 7* \/*—y*r1--M (D&ttWt 

mz££mmxmtfpjs<D&&mmx&zz£t>muznz>izm^x\<^ 0 

[0 0 0 3] 

«!iat^«<Z)?SttS:#oii:A««IMSftTv^fc. HR?. PJS^MM^&ffclg'ffitf) 
SI^SV^T'feLKBia^fiDlgM^^ftSClil^^SftT^Tfey, — JK©ffit 
IStt* fC 35 V * T =fc LKBlitte^-tf)*?S#g8# lTV^^t«^t^^ofc5 
(Dong SM et al, Cancer Res 1998 Sep 1 ; 58 ( 17) : 3787-90; Rowan A et al, J 
Invest Dermatol 1999 Apr ; 112 (4) : 509-11; Guldberg P et al, Oncogene 1999 
Mar 4; 18(9): 1777-80) „ L^U iEfflrWiatCfe^SLKBl^frW^^aaiffi^ 
> ^cWffrfbtf/tfU #-i'*m^mt&¥Z5\%MZ-t*j]=.X<UlZ'D^Xte5fc 
t~£<*m<D£$.X$>2> a 
[0 0 0 4] 

mmtfmvk u <£ e> 

Bi^aESJCjgH-rs^mfcft^mMoBS^lc^ffl&^t: hnifUfr^fcltg^Sz: 
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7? VM®]S£T$*<Dftmj5&k*:mfc-t2>Z£Zmm£t2>o *$&W<D&$. 
[0 0 0 5] 

£e>JC, T^XLKBlit^ {>f J ADNA, cDNA) 0 ? U - — > ^ fcf? V\ 3*1$: 

htc a *»wjcj;y#e>*ifew?L»« (*»-5v^i-ejM^e>«3iLfe*Biie«c) «, 

[0 0 0 6] 

(3) ^tV A±©LKBl3te : ?-*fett-e©»33i1W#l««©^*< £=&-gP#, 4> 

&< t.% lmoioxpmmzj: vm&tifcmm.zm-t (D (2) icia 
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(4) tf^mmx'&z. (i) #e> o) ©v^ix^tciB«©*n h 



(5) ^?;*T'&5, (4) tClH*CD#t M 

( 6 ) lkbi & n- K-r * i*fctt*e^©#«#A»ttfcaiiws vas*h h 



(8) wronrare**, (6) (7) jcaa«©#tM 

(9) 7W^§, (8) lC|a^©^tl htt&IMfe, 

(1 0) LKB1&3- Kt-S«^ttat^©^©«I1WS:A^WJC^I»'r-5r £ 

(11) LKBlfcn- Ff-Sft£ffi&fc^<£#8^©ii|JfR[&, Puftfc^- £ & « •£ (Z> 
»33j«iMB«<3!)^<fc <£fc-»&*«3^£fcK*y (lO)icfH 

(l 2) A±©LKBiate^*fett*©»««ff*««©^«i< i: 
4>fc< £fc l #1 co l oxPHB^rj ic «fc»; & $ *i tcMm. Z%~?Z>. ( 1 0 ) tfrit ( 1 1 

(13) CreJt^&^nrtBJC«J#L/TV%«, (12) JCffi«©*H M 



(14) tfo#^iMT*&£, ( 1 0) -^P, ( 1 3) <BV*-f*ijWCfB«©#fc: 

(15) V9*»jft"e&*, (14) fc|B«<z>#fc Nflf&iMMflS, 

(16) m&ftmmr'&z, do) (15) ©v^ti^ctaigco^ti h 



(17) lkbi&h- K-rsrtftttJie^cDSi^AAWJcafiasnTfiy, a* 

(18) LKBlSrn- Wfcttjte^l&SItf, fctt*0>*89ifW 
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d9) (i2) icia^©#n bm%mmmmzt3^Tcremfc*zftm2i*: 
z>z.iL\z&-ixmibnz>. (is) \zum<D^\i bm%mwmm. 

(20) IfotlllST^S, (17) frib (19) GD^TtiaHCfB^O^t: 

(21) v^xmisT^s, (2 o) izmmn^t bm%m<®)fflffi. 

(22) &«f£MT'&3, (17) fri? (21) ©VNTtl^{CfH«<D#fc: h 



(2 3) (1) frb (5)'m^;ftfrtCfBi|&tf)#t: h W?LiM^tfs$g#&T'& 

(a) (1 6) (c|H«©^n hW?LKrMSa$:, #^L£il$fr^fcj&lc|f A-T 

(b) MH5:^^$^:feili©^(C^ffi-r^X^ 

(24) (6) (9) (D^-rtl^iCfB«CD#t bm%M®)<Dftmij&X°& 

(a) (2 2) \zmm.(D^M bm%mvsfflm*. ^m\,t^mt>^mr=.mzmKir 

(b) ^K5r^^^-&AcJli(Z)^-K{C#ffi-r^X^ 

(2 5) (7) iCfH«©#ti h«?Li&#I©^^T^oT. 

(a) (3) {ClB«(Z)^t hBf?Lm%^^IP^^«K5:*irst^XS> 

(b) m^mmtfrizmizcremfc^itmAL. ^^t^m &<ttf 

(2 6) (7) fCfBU8<E>#tl hl«?H&#I©^^?£T&oT, (3) lCfB*£> 

(2 7) (7) &cfB*gcD#n h«Mfr#;©#§^&T'&oT, (3) izmmo) 

&k bm%m®)it. cremfc^z?; 2±±izmtz>#t bm%mm^m^^. 

[0 0 0 7] 
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;b © - # <d tfi Wffl £ n X v * z> % * ft s . 

[0 0 0 8] 
[0 0 0 9] 

*©»3Sfia»««©^< il%-asS^^S*fc«|j|BB^IT : feJ:<, LKB1 

ate^f * « * <n ftmmwmm k. mo a s ti &»kk£i t* & o t % j; 

^<Z)<fce»CLKBl^^*fett^©#§^JWI^iC#A$nSffi©^^i:b 
, MxH **^5>>W'f£«fc^- (G418»ttic<fc UjBiFt) *S>*-3 5? 
m (DT) Aitte^ft if ©#3RaM5-?\ * tt r ti >b & M v^ -5 * i: *«-e 

ae^f- © w% & mm l e> s r* n \zm k m%. $ ti & v a . 

[0 0 10] 

SSKSJ^Jtt, LKBiai^<0>r>hn>fC7T-^DNAfi3f5<OloxP (loc 
us of X-ing-over) BB^rjS:2*mJSt±»A3 *lfc%(Z>T?& o T * J: V%„ 

loxPgB^'Jti, §P^#M^I^^Ix.^^CD^t3-e$>^>Cre (Causes recombinatio 
n) y 3> \H- — 1£<DMWMWT*$>Z> (Sternberg, N and Hamilton, D. J.Mol. B 
iol. 150,467-486, 1981) . Cre U 3 > kf ^— if tt, 2otf>loxPge#I&lgi8U ^ 

J^TCre-loxPi/^^-A) , r 0) S: JS V^jSJBffil&ef 5 ICa* Lfc. 3o© 
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loxPBBWS:*i-*ffira«*ilAM^f **t£, EttJJFUH . 

AS (ESffliia) K:*ALTfflrajffi*SI^*^e>*ife«;eitf, Zl^ESlHflg Ulcere 

(#>f^i) fc, □ 5 ^ >f >f (*>f:72) £>iH # 

^^©ESiWliaSrSeiCf^SSJ^Sifc^BriBTfeS. BPt>, 3o©loxPBiJ?rj£^ 

[0011] 

Z.COCre-loxPi/^.^AIH^lC. FRT (Flp recombinase target) @B#J£:, -£tu 
Sr»»L/T»lfiI»a»«*iJIA«:iei , r##**©FlpU n>t^--if £ coffin 

[0 0 12] 

, 3®»©DNAffi*SI^.Si5SS:fflV%TfT^ri:3^TfSS (Sambrook, J. et al., Mo 
lecular Cloning, Cold Spring Harbor Laboratory Press (1989)) „ 
[0013] 

tf-»sMtei¥tLhm%m®Mm esm) s:#ai, »jwjBtf©LKBiate 

[0014] 
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i oxPiB^i wn a s tt LKBiate^ =& it o m us * # & - ^ # t* # & . 

[0 0 15] 

mmmmz.ftfitet>ntc.MMte. LKBiins^^u mmz*? 

win T-ju-ieftiT, liimwffia^srfflvxfea^jc 

[0 0 16] 

*0>*-&lCfcj\ «P ^ 3^C^V^TLKBlit'e^^^bTV^^h^iPS^^V^ 0 » 
LKBlJte^-^^fS'tt, CreU &^J^tfT*|§^Slt, loxP 

SB m iZ & £ n fe ft iHc £ P |$ -T ■« £ £ (C J: U #c L M if ti -5 o 
[0 0 17] 

m^t? z-zmm-rzum*. mmnmm. &zwmffl<&mmzmm*MfflT* 

&2>7U*:-Z-T*Cre<D$&l%$:fflWLt=. h5>XJ?x-9 ?gfr#£:Cre-loxP>> 

h7>xyii>y Z Mm £Cre-loxP^ XT^*U^~t 2>M%>) £<DlcmT* 
tt> -tHB03S@a-e(i, LKBl»^(D-^©^^^^^e (Axnt'feS) 7 y 

[0 0 18] 

##gBJ?{c;}3VNTES »IIIBS:MV%fc»-£lcM:, 3*1 ^EMlcaAtS d £ (c J: 
£ D aAlcMVNSJEMli^bfeili^'g$:m^t'-5 3i:{c e fcoT#-2>z:a^ 
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Si^Cf 3£#>fC, #^3;ft£M#tf>MSift^$t (Hill ^) tfESIfflflSfc 
[0019] 

?£LTVx££&|5g'b&V^ Cre y il > fcf if &£V^;J:^ 

[0 0 2 0] 

i) mm^mm^(DEsmm&,^<Dmm^m^^x. Esmm&m&tmm&jjmzj: 

Mf£ffr&-f£ (Wilmut I. et al., 1997, ; Nature 385: 810-803; Wakayama, 
T. et al., 1998, Nature 394: 369-374) „ 

3) z-o Lx^t.ntc.mmm.^^W'DWsmt. ESMmzm^tcm-swi^y * 

[0 0 2 1 ] 

*mnv>j vvrv bmmt, LKBim^omm^izmm-t^m^^mBiz 
tt?zmmm^mm*m(Dmmzmmx&z> 0 wz.it* *&w<dj vtrv vm 
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[0 0 2 2] 
[0 0 2 3] 



[0 0 2 4] 

^Iftft ^^^LKBlil^©^|sIII^^ffi^^^-$:^1-^^i?){C 
, Yagi tb<£>$8£- (Yagi, T et al. Analytical Biochemistry 214:77-86, 1993) 

L£„ z.(D$&. ^^r^r^ Z/ym^M^on^M^ y Vuy&<Dmi3ffi\zmv 

rol £ (C & £ i: e> (C 1 oxPgg^iJ £ ffi A U Cr e U =r > If - if JC <fc & gP&^M m 

[0 0 2 5] 
A. v"i7^LKBl5t^^©^n-^>y 

fcl hLKBl cDNA(Z)@^^J§:MV^T ; -^-^-^$:-9--^•-r^r hfCi U, 
#S {C 19 *B m '(4 EST (Expressed Sequence Tag) £ V'K 

MV^Lfe. itie>©BB^J*^MPJ 85^^fV-(5' GATGAATTCCGAAGGACAGAGGAC 
AAAGAGTGG 3' : SB#I## : 4)&t>*LK E2:/^ -f V- (5' GATGAATTCTTAGAGGTCTTCT 



1 2 
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TCTGAGATGAGCTTCTGCTCCTGCTGCTTGCAGGCCGA 3' : IBflf*-^ : 5)£fE§gU ^tf* 
17B gJKfi^Marathon Ready™ cDNA (CLONTECH) teffimt. l/fcPCRfc?? x"? 
^LKBl(Z)^^--y> U -^-f L/-A(0RF) &-^&cDNA&ff(lS L £:„ 

y^-TV-©M^{C ##n L £ EcoR I -e-Ef $T l> , pcDNA3^ ^ # - ( I nv i t rogen) \Z V 

-fVu--y7h*L 0 mmwn - > £ £. ic y 

CD@B#!<E>&)££?To£ 0 V^XLKBl cDNA<£>5' -®H£5' RACE (Rap id Amplifi 

cation of cDNA Ends}£) £ U ? n - — > ^ L -f&;fc>*K V^X170 gJEfi 
5fcMarathon Ready™ cDNA (CLONTECH) £ U MPJ15^^>f V- (5* TGCGCAG 

CTTTTTCTTCTTGAGGA 3' : ®J#J## : 6 ) £. 3f y h {Cgstf£ tltcT #7 % ~ 7*7 4 
V-(APiy^-f V-) fcffiV^PCR&fTW Jf*i3 4lfe»&400bpOWf>t feTA^ D - 
X>^j£fCTpT7Blue-T^#- (Novagen) (C+T p > ^ L fc 0 »e>tlfc 
it^^ n-> X>S>>^-t £r £(C J; UV^^LKBl cDNA<D5' $|<Z> 

BB#l&8fc£Lfc. r o LTfc&ftfeTtf^LKBl cDNA<Z)IB#{ £@g#J## : 1 (C, 

[0 0 2 6] 

K-f % y t: h^M^nj/ii' h y y-x-fe>^-(RZPD) j: y, x"?*( 129/01 a 

X h b>f ADNA^-f^y-fc^y 'yFbfe7^^-S»Alfe. 

9>r^y-ttJ^T©J:^«;4#«S:*"rs. 

^7 ADNA : 129/0lav^^(Z)jj¥Bi*HBaj: y|HSgLfeDNA 0 Mbo IJCJ:£ A->>^ 

K^7#- : F^^^-lawrist 7 0 

[0 0 2 7] 

tlhLKBl cDNA&^n-^hU jtS©^#"er©7^ ;i/#-JC*f UT/W:/ 
'J #>f if-S/3 >^^^&^Tofc 0 2o(D^n->, P2436Q3 

>243) &tKL07209Q3 (?n->072) K.i&^Xfc&*/ ?>tlfe. tl 
£<0# n->!&RZPD#e>|*AU $ blCPCRlC ^oTV^LKBiaMg^-Sr-g-A,"*? 

Z0ng/m\(DiJ^>( i/>*'5tlLB1gj&'Vtg%£L, QIAGEN maxi^y h(Qiagen)£ 



2 0 0 2-30 
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m^frTJlX USDS&ICJ: U 3X5 -KDNAfeWWUfe. 3X 5 KDNA&HIM £ U D 
J666y°^-f T-(5' GGTGATGGAGTACTGCGTGTG 3' : @H^J## : 7 ),R?>*MPJ18:/^ 
V-(5' GGTGAAGTCTCCTCTCCCAATGTT 3' : fE#J#-^ : 8 ) V^PCR£?T V\ V 

? x LKBia^cD m# tfiwrn z ti s r h z mu l £ „ 

[0 0 2 8] 

Z\ft*>(DnX$ KDNA^^. V^XLKBl cDNA<Z>S2?U&££%h^|gL£::/^ 
V - £ m V n £ PCR IC J; »J T ? x LKB 1 it te^- & ^ < o <D m # {C # » X if *S L . 

^b^Lfeo -£<Z>*g5l, m?u-y£*jJ> hn>ltf)i£ct I ;fr£>x3ry>ioi;T*£ 

■frhte^t- (®i) „ &ic, ->r> hnyiftictf^L^MP^y^^v-^' actg 

CAGCTGACCCAAGCCAGGAT 3' : @B?!J#-^ : 9)£V^XLKB1 cDNAtf)5' (UT 
R)^JCff s §gb£:MPJ13:/^-f V-(5' CGAAGGACAGAGGACAAAGAGTGG 3' : @B#J## : 

10)$:Mv\ v^x^fV ADNA£$S§?£ bfcPCRfc^v^ £g *J 0>>f > h n >l 
xdf y yi£-^frJ0T#£2 n-x> tfl,fc 0 M±0)MtZLX. V^XLKBl^fVAD 
NA©X=5f y >l;fr P>x3f y >10£># — >^£?To£io T?XLKBlit^-tf)X 

*vy/A y buyM&zmi lzm#.WizB~? * xdf y >2fr£>xdf y>i 
0£T*©i«@H?iJ$:@e?U#-^ : 3 Ic^lTv 3 tf>i&«SB#J£> x^p y >gp#£*£ 

[0 0 2 9] 

b. &mmfrmxm<<z z-v>mm 

?n->072=2X5 FDNAfC^^^XLKBlitfc^-S:, Hindi I I+f-f MC£ 
ot^^§4^©^ (l*fT#l~4, ®1) iZftttT*tl?tl7^X$ F^Z 
^-CD-^n-->^^lTofc 0 -T^t)*>, £lT?a->072riXi~ KDNAfcSf 
ilT'TOU r<Z)i£l$T5fc3ig£TaKaRa DNA blunting kit(TaKaRa) £Jg Vn^^^JC 
«fcy¥m*MLfc 0 3;ft£££>lCHindIIIT*TOU ^C^^8kb P ©»T^ (Bfi 
#1) fcpBluescript UK? # - (T0Y0B0) CDSmal/Hindl I I-tf-^f hizm&&&> ? 
□ ->MGF-10£?#7c o ^7 n->072=7X 5 KDNA$:HindIinc cfcoT^^Tb 
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, ££fcmkbp0>2o(DWr# (^#3, »f#4) , &tfifo4kbp(Z>»r# (^#2) 
tl-?tlpUC18/<^^-(Pharmacia)(DHindIII-tf--< MC#I<^&^, ?d->MGG-l ( 
«T#2)\ ?n ->MGD-2 ($T#3) , & 9 U - > MGD-3 (Wftf4) . 
[0 0 3 0] 

^n->MGF-10^e,NotI/XhoHCi:oT^J»JffiSnSWf^lS:, ^7 

hB, Yagi, T et al. Analytical Biochemistry 214:77-86, 1993) ©Not I /Xho I 
■9->fhiC»AL, V n— >LTl&»feo ?n->MGG-l©AvaIII£/<**--rfi©Ec 
oRIlM N<Z)|aHCF23^y>*- (06) (±«:K#I##: 1 1, TS : ffl#f 
: 12) %#Al, £ n->LT2£#fc 0 LT2^ ^Hindl 1 1/ClaIT^ U ffi 3 *l 
£$T# (»r/i2) £*D-->LTl(Z>HindIII/ClaI-tf-^ MCjfAU LT4£#fc„ pBl 
uescript 1 £r % - ©Spel/XhoI-tf-^ h iC loxP2-£f& U > # - (06) (_h© : 
BB#J##: 13, T^:SB?'J##: 14) &#ALfc* D ->loxP2&f£§8U 
Zl © EcoR I /BamH IiJ*>f h JCpol yA^^U >> ^ ;i/ £ & tc & V % * ;** ^ >f y W 
S: $B#&^ M{W £2o © loxPgjj#jjc# * *i * * v-f */ > WteaHK^© # -fe y 
K # n->loxP2/neo-S:#fe 0 ~<z> ? n -> £>HindI I lie «fc *J # yTV-f 5/ > 
©ttat^Sr-WUffiL, LT4<DmKl£.mK2(Dm U>hn>l) 0)HindIIIiJ->f 
hiC#Ab, *n->LT-5£#£ 0 *n->MGD-2£#^i;U L0XP3 kl^^^f 
T- (5' GATGTTCCACCTCGAGCCCAGGCTCCAGAGGTCAGT 3' : ffl#f#-£ : 1 5 ) &t>*L0 
XP3 S3"^9>f*7- (5* GATCTCGAGATCGATGGTACCGGTGTTCCACATAACTTCGTATAGCATACA 
TTATACGAAGTTATCTGTCCACTGTGTCTGCAGGT 3' : jE#J#-£ : 16) Vn£PCR(C J: 
U, m>t3(05 , {ai{CloxP@H^JhXhoI/ClaI/KpnI/CfrlOI+>--f h £##D L £#T# &*f 
(@U Zltl^pBluescript W<? # - C7)XhoI-tf->f hlCffAU ?n->LT3£# 
^0 *^(C, * n->LT3J: »J5'flIlCloxPBB^JS:^oWr^3S:ClaI/Xhoncj:oT 
flJUffiU *n->LT5^<DW#20>3*fl!l(Z)ClaI/XhoI^>f h tC#At-<g> ^ t fC «fc 
UffiHilfi*ifc*JB***-LT6«:#;fc. 
[0 0 3 1 ] 

ZL(Ds<9 t-iZJXTO&Ste&WLZ&'D (0 7) . 



£BIiE4# 2 0 0 2 - 3 0 
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(ii) > hn>cfJ(C|fA$tl^loxP@B^J(C«KpnIit-r hWjIlSllTfeU 

(iii) -fmmm^-^-mB^t. i^xpy^vrmmm^^w o D 

(iv) W^LKBlit^i:©^[eIg|S^i±, ^^^-f i/>Wffiit^(Z)±^^^7k 
b, * * V >f 2/ > if 'Silted «b H8-r > h 0 y <D 1 oxP@B?rj £ T* ^^4kb, fit 
m84> hny<Dl oxPge^rj ^ T $j o . 9kb T* & £ 0 

[0 0 3 2] 

cum 2] mmm&mx.izi:z>^mLKBVMte^zn>~DEs m&&<Dm±L 

T^^ESaiS AB2.2-Prime ES Cells (LEXICONftThe Mouse Kit) (CiAl, #C 
V^^lStC^ UM^^fc^o^., tlfeG418Wffi=r n r.-&co VaT, PCR£ 

[0 0 3 3] 

*B|SIjffi<fr#IX.ffl'<*#- (LT6) DNA 60/ig£NotI-e^#T-r£r £(CJ: ySMfrffc 
U 5ff$gLfc 0 ^<£>DNA& Vtf *ESHMI8 AB2.2-Prime ES Cells (LEXICON*±The M 
ouse Kit) 3x1 0 7 m*^tiX.\s>7 hn^I/-i/3>fflifi (LEXICON*±The Mo 
use Kit ESQPBS) {C^?SL/> Field Strength 575V/cm, Capacitance 500 /iF(D 

mfc^mAZft^f=.o #A^24^ra^^«^300/ig/ml(DG418 (Genet 
isin, Sigma) T'SlilRig* £ff o £ 0 
[0 0 3 4] 

ESifflfl&<7)Jg#fCte, jtjlKynmiE-f -tfJligmWi (GIBC0 DMEM 11965-092) 
^C^?g^l5%(Z)^^lfil^-(FBS) , mmm2mft(DL-tni# ^ y (GIBCO 25030-081 

) , mmmsov/mi&K-yv y tmmmsove/mi&xh yy^mwi, 

[0 0 3 5] 

£tc, ESmS&RKDy j LT&ESQ Feeder cells (LEXICONftThe 
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Mouse Kit) &JBv^ fg*M&ESQ DMEMtCj»t8S7X0)FBSS:»aD L tc *j <D V^.fc 
. ESQ Feeder cells (5X10 7 M/A-fT;i/) 371C"e&3SBi#g, 
-M^T*IHJ^^:4.4X10 5 cells/mUCil^U h ( LE 

XICONttthe Mouse Kit ESQ Gelatin) t,£*g*#§KI, 100mm£^ y S/aCDIi^ 
&12ml, 60mm^^V «/ */3.©»'^tt4«l, 67^ V - b ©^#li2ml/^, 247^1/ 
-h©i^li0.5ilM, ^LT96^yb- N©^l±75/il/7tTo^Lfe 0 

±©<fc^jc^5S0fc7^ -*->Htttt3«rajeti*tcttMi/fc. 

[0 0 3 6] 

aHS^AffeiiH @#*e>, ut<d£?izlx. ffi^L£G4i8K'f£3n^-$:96 

•&nn—-%:3Qfi 1<DTE (Gibco Trypsin-EDTA 25200-072) #96?: ay? 

-f^n^U-h (Corning 25860MP) IC^L&jt, RdfrlBMtyabfeffe, 70/*l©ES 

fflBmWL*Q&KW4 V b (Falcon 3072) IZ® LmfUg^ZMMLtc 

J«T©<fc3K:LTifflJte&2oK:#SgLfc. -r&fc^, «MI6 KITES 25 ja l#H/L#ifc£ 

, 2XFreezing medium (LEXICON*±The Mouse Kit ESQ DMEM:ESQ FBS:DMS0=2:2: 1 
) 5:50 a l^D^i, -ecD20/i lSrESHHISM^^^O^ l^Aofeif^^.^n- h b^96 

? D^l/- h (Iwaki 4860-020) K:®ffSU PCRIC J: «ffiH!B&£t;*.fMft 
^M©DNA$:ffim"rsfe«)K:^||b^c ^'JfflESMicii SislfrA 0 ^ 7 -f >ioo a 
1 (0.2#m(D?-f ;\s&-X*MMffimLtc%<D) JklNTL. -80°C 7? L fc. ft 
, DNA«IffiM©ES»Iliaom*lCtt7<-^-j|«JBattMV^i*, ^©ft&CDESjfflJjBgCDig 

967X^1^- h<7)#^3i;i/^e>^^S:^l*J|^^, Lysis buffer (10x Taq buffer 
5^1, 5% NP-40 5#1, Proteinase K4/tl H 2 0 36 fi\) SriOA, 55°C T^BfflS* 
*SL£ 0 IS«?Lfe-9->y;i/S:0.5«1^3.-yK:lElJRL, 95°C T*15^P^a L £ : 
0,000rpmT?10~15^P^M>i>L, -€-©±$tl # 1 fcPCRfflcDilMDNAi: LTJBV^, 
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#5p 11 — 153030 
[0 0 3 7] 

it. 

f&:fo*>> H8>r> hn>JCffAL/fcloxPBB^rjS:^tfL0XP3 S2y°5-fV- (5' 
CCGGTGTTCCACATAACTTC 3' : fB^iJ## : 1 7) j&tMllOX^ y > &C&gf &MPJ37 
T^^T- (5' GTTTCCCAAGCTTTATTTATTGCC 3* : IB^J## : 1 8) Srjg^T. J£A 

[0 0 3 8] 

10 x ExTaqA >y77 - (TaKaRa) 5^1 
2.5mM dNTPs 4/* 1 
ExTaq (TaKaRa) 0.5^1 

L0XP3 S2^^-TV- 1 >u 1 
20/iM MPJ37^-f ln\ 

H 2 0 37.5/il 

94°C, 2#— (94°C > 30#— 68°C, 4#) x 36i^>f ^ ;i/-*72°C > 10# 
[0 0 3 9] 

AfcfMPH^IfiKpnlT'MttU 0.8%T^n-X«^Ul^Hybond N+tf^-i' 

— n >y -f ;i/^-(Amersham)C^^b, H9, 10X * y > &^tf$J700bptf) 

m# (y°n-y~i) &yn-:/£U Myj^t*-i/a>^#oL ^n- 
ym, ^n-yo72n^^ FmkZffiMt U MPJ22^^-fv- (V cagcagcaagg 

TGAAGCCAGAAGG 3' : IB^J## : 19) &t>*MPJ37y^ -f v - (ie^J## : 1 8) 

(lam) £MVNTPCR(Ci:o Tiii|@LT#£ 0 A>f #V if- 2/ 3 > liExpress 
Hyb™ Hybridization solution(CLONTECH) £M V\ :* -*£^©#i£{Ct£o T 

18 ffi!I#2 0 0 2 - 3 0 1 7 6 0 7 



11 — 153030 

if-f h<Z)fc«K WlT'J;Vfi3l507^ K* y &^2.6kb$gVV\*> Ktbtttffi 

u^feG4i8©^^n->562ffltf»4« (#n->236, ?n->2 

56, ^D->260, ^n->358) T'feofeo 

) o 

[0 0 4 0] 

#LT&o£967t:/ U- b S:37lCK:fa«>SCli:tC«fc ySMPPU 24ft ^l/- MCJB 
fSLfc„ 3 <JD24ft^l/ - h &24^pfm> 37TCT?f&it«L DMS0«gfr/\°r7 7 > & |& 
< fcfttci8ifi$:£iJ|Lfc. fn-fn©* n - >#75~90%n > 7 ;i/ x > McJtb 
£B^£T*24ftfr e>6ft:/lx- hfciBtftbfc. ££{C, 67X^1/- MC75~90%I2> 

h^T'ifSiLfetXD^TX^^nfe^^^T*, lft#ttSfc*g«#U 
B »J <Z> 1 7C^ttJKM^©aA^.t>*DNAMmc^M L fe. 
[0 0 4 1 ] 

W*Sfil#ttJ£tT©*I<ffofe. -t^t>t>, AOS & ESQ PBST?2iaU 
0.5ml(7)ESQ Trypsin (LEXICONS The Mouse Kit) £#[J;L> 37"C -ei5~20ftffl&M 
L h U ^S/>^aaS:ffofctfe, CO. 5mltf)ES Cell medium^*, 35~40® 
fcf^y^ >^£^ESjffij^(Z)m£^£C8?g|3i±fc 0 r 15ml 
^^a.-yiC^U £ £fClml(£>ES Cell Medium"? x;i/ &$io T^-a - zfizm 

^rL-^"$:l,000rpmT7^rait>i>b, ffipJfi *J Bft^S 0.25ml ESCell M 
edium iZWUfflL, 0.25mltf)2 x Freezing medium ZflafLfc. V "y^JrV n — y 
9AJT)UZV*)]/(DtpM'*:&L v -80°C X'W. 

^•©E5^©-S:EM|S^<Z)^AtCfflv%, y <BjHMfi<Z> = #<Z>-% 
^n^nif^^>3- h L^60mmT-V V S/aJCHtf^Lfc. frj#MJ^#=i y 7 )\, 

#tf>«te n > 7 ;i/x > Mc £ T*ft5B L H Z. 5 T?3;*:ic#ttT3Me b t=. a 



1 9 
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[0 0 4 2] 

fflmm&mz-tfmMznt~Es mm^u-yiz^^x. c57bl/6j^v»7-*cdje 

tlff&ffe. *XhJEc7)Mi&, ^2HBtC, 100/iM EDTA&^ULfe Whit 

jE£24MWhitten's^T*ig§iU # *l£JE»BS &&AJC/B V* &ACM 
V^ES Mm*. ^fSbT^<323D£V^3B SfCTEfltSKJ: U7}ffc£-&, 
fEHC#fcf 3 * T'4°C T*#S L fro 
[0 04 3] 

ES HO&CD&AJE tT^y h^LTtt, Cook IVF*±§gtf)polar body extrusion pi 
pette (ftmffi20(i*) fc^fc,, JK^Mtf *y h £ ITS, ^lmm<£>$i/jN# 
(NARISHIGE) Sr«/h«ffif^|!(» (Sutter#P-98/IVF) ' feMV^WK 9I£ 
ffiWJbfeU, ^AVUVit-V (De Fonburun) &jav*Tfl^50~100jtt«©8lS# 

t?3JWtU s &tcn&fcio~2o i B«icflnxLfc ; fo(0&ffi^fc o 

[0 0 4 4] 

7>f^D7-tfal/- : j!- (LEITZ) KifcttLfc. «|R|ftf^(cm V^fe*"* > A- 

■£(D±lzm20fiL\(D0.3% BSA^iJDAfeHepes-buffered Whitten' sigife© Fn y :7° 
£2^@£, ±®5:jSi;l7 7>ry ^-f<r* ^261-37 SP) t'gof:. — ^ 

©Kny^jctt, *&iooffl<©ESjmHliaS:Ati, fl&^Jcttfi£98Effifla&io~i5fiA4x 
> Klfi»fc*JlO~l5«©ES jUDllSSr^ALfe. 
[0 0 4 5] 

[0 0 4 6] 

C57BL/6J^V^X©JEM59f@(C, * □ - >358 ESMMZ&A L fcJglH, 550 
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^^1^28^©^©^^., ^fe^e>^r^^^^^^^T^fc©«23ET^>U, 

A^fli l ^Es«©w^ii2o~ioo%©ifiiT^ u , w^m-wm^mcD % ©#2 

->236 ESjjM&tf? D->256 ESjj« £ * * * ^ "7 ? «b ;ft £ „ 3*l<b 

[0 0 4 7] 

[^1] 



2 0 0 2 - 3 0 
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[0 0 4 8] 

3(D*r*^^VX £C57BL/6J^ V ? * £ £@E£ it, ESifflflS E& # 

T V ^ n if -f^ V V & £ g-f ^ 3 £ £ & £ o 
[0 04,9] 

m (No.358-l~16) ^*?VX(Do 60J (No. 358-1, 2, 5, 7, 8, 13) 

btitm&mz. ^ti-en, 7/9, 2/2, 3/14, 8/8, 5/16, 2/iit'$ot 

^n->256 ESjiMfCO^TtK 4M (No. 256-1—4) © 3f * 9 Vtf O *>2M 
(No. 256-1. 2) lZ33^TESmM<D&ffi&^<DteMt>mMZnfro &&&&& 

LfcmftM/mbtit-mttmte. -eti^ti, 2/3i:i/i3T*&o£ 0 

[0 0 5 0] 

v>ffim. ^n->358 Esmmmteamfrmomicte^T. -ei,T?n->256 es 

(09) □ 
[0 0 5 1 ] 
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*/9^«3r* No. 


ES^P— > 


&f?ft 




PCR W^Jnvh 


358-1 


358 


9 


7 


o 


358-2 


358 


2 


2 


2 2 


358-3 


358 


6 


0 


- 


358-4 


358 


3 


0 


- 


358-5 


358 


14 


3 


0 


358-6 


358 


14 


0 


- 


358-7 


358 


8 


8 


3 3 


358-8 


358 


16 


5 


5 5 


358-9 


358 


1 


0 


- 


358-10 


358 


8 


0 


- 


358-1 1 


358 


- 


- 


- 


358-12 


358 


6 


- 


- 


358-13 


358 


11 


2 




358-14 


358 








358-15 


358 








358-16 


358 








256-1 


256 


3 


2 


1 1 


256-2 


256 


13 


1 


0 


256-3 


256 


7 


0 




256-4 


256 








»** 




121 


30 


11 11 



[0 0 5 2] • 
&J6ftl 5 ] Cre-loxPi/ ^ -T- A {C <fc 5 LKBlM&^O&ffi 

(Taniguchi, M et al. Nucleic Acids Research 26:679-680, 1998) „ n>r 
Cre&te^ £1831 Sit 3 » hie «fc ULKBlit^Sr^^itS r 
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[0 0 5 3] 

?*£x®2L£U> Create-? S«fc I, &7fV tf-f;i/*&££ 

^£-££3£lC«t: »J, Cre5t^^|§3^bTV>S||ffijaiCfeV>T#M^tCloxP@g 

flifB ^O^tCCre-loxPS/^-rAJCiiSV^tt, Cre 

fc^r, mmnmm. &zwzmffiftmMizioxpmmiz&^Tm£nfc&te*z 

m&m&lZ£^TX$:Zl*:2>Z.}ltfafMT'$>2> e 
[0 0 5 4] 

$LS&&#««<**lfc. *^<Z)Bfai&%iCfeVNT«, Cre-loxPi/X^ASrfrJMf 

e>tis. #3&E<&w?Lgfr*jfcj:, fcihpjs^, *©te«fc£©LKBi3te^0>fctsic 

[0 0 5 5 ] 

SEQUENCE LISTING 

<110> CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 
CHUGAI PHARMACEUTICAL CO. , LTD. 

<120> LKB1 gene knock out animal 
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<130> C2-103 

<140> 
<141> 

<160> 19 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1795 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (51).. (1358) 

<400> 1 

aattcggatc caaggcggcc cgaaggacag aggacaaaga gtgggccagg atg gac 56 

Met Asp 

1 

gtg gcg gac ccc gag ccg ttg ggc ctt ttc tec gag ggc gag ctg atg 104 
Val Ala Asp Pro Glu Pro Leu Gly Leu Phe Ser Glu Gly Glu Leu Met 

5 10 15 

teg gtg ggc atg gac acc ttc ate cac cgc ate gac tec ace gag gta 152 
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Ser Val Gly Met Asp Thr Phe He His Arg He Asp Ser Thr Glu Val 

20 25 30 

ate tac cag ccg cgc cgc aaa cgc gec aag etc ate ggc aag tac ctg 200 
He Tyr Gin Pro Arg Arg Lys Arg Ala Lys Leu He Gly Lys Tyr Leu 

35 40 45 50 

atg ggg gac ctg etc ggg gag ggc teg tac ggc aag gtg aag gag gtg 248 
Met Gly Asp Leu Leu Gly Glu Gly Ser Tyr Gly Lys Val Lys Glu Val 

55 60 65 

ctg gac tec gag ace tta tgc cgc agg gcg gtc aag ate etc aag aag 296 
Leu Asp Ser Glu Thr Leu Cys Arg Arg Ala Val Lys He Leu Lys Lys 

70 75 80 

aaa aag ctg cgc agg ate ccc aat gga gag gee aac gtc aag aag gag 344 
Lys Lys Leu Arg Arg He Pro Asn Gly Glu Ala Asn Val Lys Lys Glu 

85 90 95 

ate cag ctg ctg egg egg ctg egg cat egg aat gtg ate cag ctt gtg 392 
lie Gin Leu Leu Arg Arg Leu Arg His Arg Asn Val He Gin Leu Val 

100 105 110 

gac gtg ctg tac aat gag gag aag cag aag atg tat atg gtg atg gag 440 
Asp Val Leu Tyr Asn Glu Glu Lys Gin Lys Met Tyr Met Val Met Glu 

115 120 125 130 

tac tgc gta tgt ggc atg cag gag atg ctg gac agt gtg ccg gag aag 488 
Tyr Cys Val Cys Gly Met Gin Glu Met Leu Asp Ser Val Pro Glu Lys 
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135 140 145 

cgc ttc cct gtg tgc caa get cat ggg tac ttc cgc cag ctg att gac 536 
Arg Phe Pro Val Cys Gin Ala His Gly Tyr Phe Arg Gin Leu lie Asp 
150 155 160 

ggc ctg gaa tac eta cac age cag ggc att gtt cac aag gac ate aag 584 
Gly Leu Glu Tyr Leu His Ser Gin Gly He Val His Lys Asp lie Lys 

165 170 175 

ccg ggc aac ctg eta etc acc acc aat ggc aca etc aag ate tec gac 632 
Pro Gly Asn Leu Leu Leu Thr Thr Asn Gly Thr Leu Lys He Ser Asp 

180 185 190 

etc ggt gtt gee gag gee ctg cac cct ttc get gtg gat gac acc tgc 680 
Leu Gly Val Ala Glu Ala Leu His Pro Phe Ala Val Asp Asp Thr Cys 

195 200 205 210 

egg aca age cag ggc tec ccg gec ttc cag cct cct gag att gee aat 728 
Arg Thr Ser Gin Gly Ser Pro Ala Phe Gin Pro Pro Glu He Ala Asn 

215 220 225 

gga ctg gac acc ttt tea ggt ttc aag gtg gac ate tgg tea get ggg 776 
Gly Leu Asp Thr Phe Ser Gly Phe Lys Val Asp He Trp Ser Ala Gly 

230 235 240 

gtc aca ctt tac aac ate acc acg ggc ctg tac cca ttt gag ggg gac 824 
Val Thr Leu Tyr Asn He Thr Thr Gly Leu Tyr Pro Phe Glu Gly Asp 

245 250 255 
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aat ate tac aag etc ttt gag aac att ggg aga gga gac ttc acc ate 
Asn He Tyr Lys Leu Phe Glu Asn He Gly Arg Gly Asp Phe Thr He 

260 265 270 



872 



cct tgt gac tgc ggc cca cca etc tct gac eta etc cga ggg atg ttg 920 
Pro Cys Asp Cys Gly Pro Pro Leu Ser Asp Leu Leu Arg Gly Met Leu 

275 280 285 290 

gag tat gag ccg gee aag agg ttc tec ate cga cag att agg cag cac 968 
Glu Tyr Glu Pro Ala Lys Arg Phe Ser He Arg Gin He Arg Gin His 

295 300 305 

age tgg ttc egg aag aaa cac cct ctg get gag gcg etc gta cct ate 1016 
Ser Trp Phe Arg Lys Lys His Pro Leu Ala Glu Ala Leu Val Pro He 

310 315 320 

cca cca age cca gac act aag gac cgc tgg cgc agt atg act gta gtg 1064 
Pro Pro Ser Pro Asp Thr Lys Asp Arg Trp Arg Ser Met Thr Val Val 

325 330 • 335 

ccc tac ctg gag gac ctg cat ggc cgt gcg gag gag gag gag gag gaa 1112 
Pro Tyr Leu Glu Asp Leu His Gly Arg Ala Glu Glu Glu Glu Glu Glu 

340 345 350 

gac ttg ttt gac att gag gac ggc att ate tac acc cag gac ttc aca 1160 
Asp Leu Phe Asp He Glu Asp Gly He He Tyr Thr Gin Asp Phe Thr 

355 360 365 370 
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gtg cct gga cag gtc ctg gaa gag gaa gtg ggt cag aat gga cag age 1208 
Val Pro Gly Gin Val Leu Glu Glu Glu Val Gly Gin Asn Gly Gin Ser 

375 380 385 

cac agt ttg ccc aag get gtt tgt gtg aat ggc aca gag ccc cag etc 1256 
His Ser Leu Pro Lys Ala Val Cys Val Asn Gly Thr Glu Pro Gin Leu 

390 395 400 

age age aag gtg aag cca gaa ggc cga cct ggc acc gee aac cct gcg 1304 
Ser Ser Lys Val Lys Pro Glu Gly Arg Pro Gly Thr Ala Asn Pro Ala 

405 410 415 

cgc aag gtg tgc tec age aac aag ate cgc egg etc teg gee tgc aag 1352 
Arg Lys Val Cys Ser Ser Asn Lys He Arg Arg Leu Ser Ala Cys Lys 

420 425 430 

cag cag tgactgaggc ctacagtgtg tcatcaggat ctctgggcag gtgtccctgc 1408 
Gin Gin 

435 

aaggctgggt tttccaggcc tgcctgtcca ctcacttcgg gacgttggag ccgagggegg 1468 

acctgctgcc ccagaagcac tttatgtcga gaccactggc cggccttgcc tgcatgccgc 1528 

cctgcgagcc tegctgtett tgggttggtt tctttttttt taataaaaca ggtggatttg 1588 

agctatggct atgagggtgt ttggaaatat ggagcaggcg gggcacaggg tggcctgcag 1648 

agaaaaccag agcaaacaaa tatgeagaga catttatgat taaccagaca acacgaccaa 1708 

3 0 ffiSE4$ 2002-3017607 
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ccacagaggg cgcagggcag ggagtgggca ggcactcaca gcgagtctgc cctatctttt 1768 



ggcaataaat aaagcttggg aaacttg 1795 



<210> 2 
<211> 436 
<212> PRT 

<213> Mus musculus 

<400> 2 

Met Asp Val Ala Asp Pro Glu Pro Leu Gly Leu Phe Ser Glu Gly Glu 
1 5 10 15 

Leu Met Ser Val Gly Met Asp Thr Phe He His Arg He Asp Ser Thr 

20 25 30 ' 

Glu Val He Tyr Gin Pro Arg Arg Lys Arg Ala Lys Leu lie Gly Lys 

35 40 45 

Tyr Leu Met Gly Asp Leu Leu Gly Glu Gly Ser Tyr Gly Lys Val Lys 

50 55 60 

Glu Val Leu Asp Ser Glu Thr Leu Cys Arg Arg Ala Val Lys He Leu 

65 70 75 80 

Lys Lys Lys Lys Leu Arg Arg He Pro Asn Gly Glu Ala Asn Val Lys 

85 90 95 

3 1 2002-3017607 
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Lys Glu He Gin Leu Leu Arg Arg Leu Arg His Arg Asn Val He Gin 

100 105 110 

Leu Val Asp Val Leu Tyr Asn Glu Glu Lys Gin Lys Met Tyr Met Val 

115 120 125 

Met Glu Tyr Cys Val Cys Gly Met Gin Glu Met Leu Asp Ser Val Pro 

130 135 140 

Glu Lys Arg Phe Pro Val Cys Gin Ala His Gly Tyr Phe Arg Gin Leu 

145 150 155 160 

He Asp Gly Leu Glu Tyr Leu His Ser Gin Gly He Val His Lys Asp 
165 170 175 

He Lys Pro Gly Asn Leu Leu Leu Thr Thr Asn Gly Thr Leu Lys He 

180 185 190 

Ser Asp Leu Gly Val Ala Glu Ala Leu His Pro Phe Ala Val Asp Asp 

195 200 205 

Thr Cys Arg Thr Ser Gin Gly Ser Pro Ala Phe Gin Pro Pro Glu He 

210 215 220 

Ala Asn Gly Leu Asp Thr Phe Ser Gly Phe Lys Val Asp He Trp Ser 

225 - 230 235 240 



Ala Gly Val Thr Leu Tyr Asn He Thr Thr Gly Leu Tyr Pro Phe Glu 
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245 



250 



255 



Gly Asp Asn lie Tyr Lys Leu Phe Glu Asn He Gly Arg Gly Asp Phe 

260 265 270 

Thr He Pro Cys Asp Cys Gly Pro Pro Leu Ser Asp Leu Leu Arg Gly 

275 280 285 

Met Leu Glu Tyr Glu Pro Ala Lys Arg Phe Ser He Arg Gin He Arg 

290 295 300 

Gin His Ser Trp Phe Arg Lys Lys His Pro Leu Ala Glu Ala Leu Val 

305 310 315 320 



Pro He Pro Pro Ser Pro Asp Thr Lys Asp Arg Trp Arg Ser Met Thr 

325 330 335 



Val Val Pro Tyr Leu Glu Asp Leu His Gly Arg Ala Glu Glu Glu Glu 

340 345 350 

Glu Glu Asp Leu Phe Asp He Glu Asp Gly He He Tyr Thr Gin Asp 

355 360 365 

Phe Thr Val Pro Gly Gin Val Leu Glu Glu Glu Val Gly Gin Asn Gly 

370 375 380 

Gin Ser His Ser Leu Pro Lys Ala Val Cys Val Asn Gly Thr Glu Pro 

385 ■ . 390 395 400 
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Gin Leu Ser Ser Lys Val Lys Pro Glu Gly Arg Pro Gly Thr Ala Asn 

405 410 415 

Pro Ala Arg Lys Val Cys Ser Ser Asn Lys He Arg Arg Leu Ser Ala 

420 425 430 

Cys Lys Gin Gin 

435 

<r 

<210> 3 
<211> 5876 
<212> DNA 

<213> Mus musculus 

<220> 

<221> exon 
<222> (1)..(84) 

<220> 

<221> intron 
<222> (85).. (677) 

<220> . 

<221> exon 

<222> (678).. (767) 

<220> 

<221> intron 
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<222> (768).. (1231) 
<220> 

<221> exon 

<222> (1232).. (1364) 

<220> 

<221> intron 

<222> (1365) .. (1431) 

<220> 

<221> exon 

<222> (1432) .. (1568) 

<220> 

<221> intron 

<222> (1569).. (1852) 

<220> 

<221> exon 

• - <222> (1853) . . (1980) 

<220> 

<221> intron 

<222> .(1981).. (2243) 

<220> 

<221> exon 

<222> (2244).. (2301) 

3 5 ffifEff 2002-3017607 
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<220> 

<221> intron 

<222> (2302) .. (3102) 

<220> 

<221> exon 

<222> (3103) (3299) 

<220> 

<221> intron 

<222> (3300) .. (5103) 

<220> 

<221> exon 

<222> (5104).. (5310) 

<220> 

<221> intron 

<222> (5311).. (5454) 

<220> 

<221> exon 

<222> (5455) .. (5876) 

<400-> 3 

ggagatccag ctgctgcggc ggctgcggca tcggaatgtg atccagcttg tggacgtgct 60 
gtacaatgag gagaagcaga agatatatcc tgtgggtgga gtgggctggg gtggcccctg 120 
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tgttaggggc tggaagcctt ctgcaaggcc tctggcagca atagtgctac atgtcatcct 180 



gtggtgcctg tcagctcatc aggcagggga gcaaggcatg gggcttccac ctggtgccag 240 



cctgttctga gcagtgtggc tgggactggg catggcctca cagggacttg gggcctatgt 300 



acattgacag ggccccggct ggttctagag gtttccatgc tgccccttcc cagaggtaga 360 



ggttgcacag cctacgttgc atctgggcag tcctgggagc attctgagaa cccagtgccc 420 



tgcagcccca actcctggta cccatctctc cctgtggcta gtacaccagc tgatttcagt 480 



cctgttgtaa tctatgctga ctccatgtgg . tccaagtcac tgtggtggtc ttgtggaccc 540 



tgtgagtact gatagggagc gcagaatggc gggagagcag agtggtggtg gtctgttggc 600 



ccagcggggc cctccagacc actgttgcta ggagcagggc tcctgggctt ggtgtgctgc 660 



tttccttagc gccctacgta tatggtgatg gagtactgcg tatgtggcat gcaggagatg 720 



ctggacagtg tgccggagaa gcgcttccct gtgtgccaag ctcatgggtg agtgccctgc 780 



tgggtgcagg aggagcagcc attgtcagga aacccaggtg tttctgggcc cccagttttt 840 



aacccagcca atgtgcttag ggttaccctc ttgttaggcc ctgtggtccc gctgccctgc 900 



agagccatag tgggtctgag tcctgttcag tgctcccagg ttcagcagaa tcacatcccc 960 
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tggttagcag agaacaaagg gaagggaagg gaaggaagca agccagaggg gaaacctggc 1020 

tccctgggcc tgggcagcag tgactgccag ttgccctgtg taattttagt ggcccagcct 1080 

tctgactctc aggtctgttt gcctgagccc taaacatcta tcaccttgta ggccaggtct 1140 

catgagtctc ccaaacttca tatcagactt atgtaggtac catggtatgg gctgagacac 1200 

tgtggggcct gagccagtcc cacccattca ggtacttccg ccagctgatt gacggcctgg 1260 

aatacctaca cagccagggc attgttcaca aggacatcaa gccgggcaac ctgctactca 1320 

ccaccaatgg cacactcaag atctccgacc tcggtgttgc cgaggtaggc accatgtgca 1380 

gggatcatgg gccgcttctc ctgagctgcc ctgactctca ctgccctgca ggccctgcac 1440 

cctttcgctg tggatgacac ctgccggaca agccagggct ccccggcctt ccagcctcct 1500 

gagattgcca atggactgga caccttttca ggtttcaagg tggacatctg gtcagctggg 1560 

gtcacactgt aagtgtcttg tgtgtaccct gtagcagatg gggggctgtg ggttttccct 1620 

agtgttcttg ggcctttttg cccacagtgt gtggctagca ggttggacat tccaggtctg 1680 

tgggtgtggt tcctcaccct accccacccc actccacagg gttttgcttg cacacagatg 1740 

taggtgccat gactgcacat ctaccagtta acatgtgtcc tgtctgggag ttggggcacc 1800 

tgtcctctgg tctccagtgt ggccagcact gacactcttt tcctatgtga agttacaaca I860 
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tcaccacggg cctgtaccca tttgaggggg acaatatcta caagctcttt gagaacattg 1920 



ggagaggaga cttcaccatc ccttgtgact gcggcccacc actctctgac ctactccgag 1980 



gtgggcatct ctaaatcacc caaatgttag gacagcaagg gacagagccc ctggtctgga 2040 



ggggttctga ccttactgtc aggacagcct ttgtccgcca ggatgggagg tttctgagat 2100 



tgcttccccc catctggggc cggggtgggt gggtggggtc tcagtgctat ggggcctagg 2160 



aaggceaagg ggatggatgc tgtagtggtg ctgtagcaca aagcaggcac ctgctacact 2220 
cacttatctc ttctgtccta cagggatgtt ggagtatgag ccggccaaga ggttctccat 2280 



ccgacagatt aggcagcaca ggtgagcatg gccggcctgt ctcagcctgc tgggggtctg 2340 



agctgagaac atggtctcag aggtgctagg tcatcacagg agtaaggatc agtgtgctgt 2400 



gtgtattgat gtctgggaag gctgtgtgtg aacttggggt gtgacagggg tgcccaatgc 2460 



aggcctccct acctttatca ttttgttcag gagtgcaggc gttatgtggc ctgagaagct 2520 



gtagatttca gggcctagaa ttagagacgg atcctcccat ggtggggzgg gaggagtaga 2580 



tggggaagtg tcactttgga tcccagctgt tccttggcca tctggacatg gaaatgtgtc 2640 



tagggaggcc aacaggaagc gtgaggcatg gtgtctttcc tcacctgagg ctaagagcct 2700 
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tctgggtaac agtggagcct ctgtcctccc tttgtttatt taccagctgg tcagagcctt 2760 
tgggtccagg cttctctgtc ctcttctccc ttcatgctag actgagactg gctcagctgg 2820 
gtgtccccca gtgagggctt ctagcctatc cgtgttcaag gcgggtggga ctataggtgc 2880 
agggacctga ttgcccaccc tagtccaagg cgctgtggct gtcatcagtg ggtggtggtt 2940 
tgtgccagtg ctatgggtgt taggctacct caagcctgta gccggagcac taaggcctcg 3000 
tcttatgtaa ggacagccat ggtgtgggct ttggtgggta ttggccagcc gtggtcacag 3060 
tgcctggcac ctgatgtctg tgctgcactt ggccttcttt agctggttcc ggaagaaaca 3120 
ccctctggct gaggcgctcg tacctatccc accaagccca gacactaagg accgctggcg 3180 
cagtatgact gtagtgccct acetggagga cctgcatggc cgtgcggagg aggaggagga 3240 
ggaagacttg tttgacattg aggacggcat tatctacacc caggacttca cagtgcctgg 3300 
taagctggct tggcgcagct cctactggag ctggtgactt tgtgcactct ggggctggtc 3360 
cccttcccaa gtctccagcc agctaacatg agccaccagg actgccaaag ccatcctggt 3420 
ggctgtggca tttcactctg ggctagatga agggctccct ggctgcatct agcaggagga 3480 
ggggaaccct ggagggcagt gggtaggggc cctgagacag ccacctgagg gagggtccag 3540 
tggccctcgg tcctggccat gcctgacctt atatcgcctt cttccccagg tgtcgaggag 3600 




4 0 
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gcggccgagg cagggcttag cgaggatgca tgcgacacat gcatgtggaa gagccagggc 3660 



gcaggccttc ctggagagga gcccgaggag gggtttgggg ctttagtgta gctccctgtc 3720 



tgctgcccca cccatgtcct ccataaagct ttgtccactg tgtctgcagg tggatgcttg 3780 



ccgcgacttc cctcctgtca ctaccctgac aggctcccca ccagggtttc agagaacatg 3840 



cctgggtcca aggcctgagc taggtcctca gtgccagggt ggccaccagc caggggctct 3900 



tggggccttt gttcctgtgg cctgcatgcc agtcccactt agctcctggc ctttcaaata 3960 



gctttggtgg gagggtaagg accttgggct actgtgtctc ctgtagcaat tgagagttct 4020 



aatagcagtg cccgctgggt gccaggtgga atccacaagg acaggtatac acctgatgtc 4080 



cagtatgggc cttggccaca gccctttcta aggtttaaag catccctatg tgggaatagt 4140 



gtcttctact ctgtcacgtg gagcccttgt ctagactgtc ccacaggctg ggctcctggc 4200 



tgagagctgg tttctctgct ggggagaaga tgtacttagg tgctggttgc atgagggacc 4260 



cttaaggctg ctgtggtttg aaggaaggca agggtctggg gacactggtt ggccatggag 4320 



cccatttgtc aaatggggta gtgttgcaca gagtgaagtg accgtgctct gaggatagcc 4380 



tgatccctct gtacttggca tgagggtcgg actctgcagc aacaggacag gggctttcta 4440 
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ctcagtgcct tgtgtggagg aggggacaga tgctttctca gagtccacct gacctcaagc 4500 



ctcagtccca tgcagagtga gccagagtgg gtgctgctag tgtggccaag tcagagggtt 4560 



tgggagagaa attctggatc caggagcgtg ggcagtgggc tgtgtgctgg gttccacagc 4620 



cgcattgcca agcactggac tgtggagtta catgtagaca ctgacctctg gagcctggga 4680 



agcttcagga gaggccatct tttgtcccac tgcgagggca ggccaacaga gcaagctggt 4740 



ctgcagccct cagctggatg atctccttcc cggtgctcat cgcagctagt agctcccagg 4800 



ccgaatgctt catctccttg tgcctgtact gagggtctag agcctctccc ttggagagct 4860 
ctgtgagctg gtgctgggct gcccaggcta gacaggcagg tgagcgtggg catgctgcag 4920 



gagggccagg gcatagcact gtgaaggcag tgggcctgct tgcctttgga gctactgagg 4980 



ggtgggtggc accagaggct agagcacctc cgaccagcct ctgtcacagt tggggctggc 5040 



tgggccctgg ggctttgagc tacctgcccc ttggctcaag ctatgcttgc catcttcccg 5100 



taggacaggt cctggaagag gaagtgggtc agaatggaca gagccacagt ttgcccaagg 5160 



ctgtttgtgt gaatggcaca gagccccagc tcagcagcaa ggtgaagcca gaaggccgac 5220 



ctggcaccgc caaccctgcg cgcaaggtgt gctccagcaa caagatccgc cggctctcgg 5280 



cctgcaagca gcagtgactg aggcctacag gtgggcatgg gcctgggtcc agccatccct 5340 
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# 




ggtgttcaca gtgggtgtct gctgggctcc tagctccttc ccgtagggca gtgctgcaag 5400 



ggggaaggtc tggtggttga ggtggtacta agtgaccacc cattctacca acagtgtgtc 5460 



atcaggatct ctgggcaggt gtccctgcaa ggctgggttt tccaggcctg cctgtccact 5520 



ccactggccg gccttgcctg catgccgccc tgcgagcctc gctgtctttg ggttggtttc 5640 



ttttttttta ataaaacagg tggatttgag ctatggctat gagggtgttt ggaaatatgg 5700 



agcaggcggg gcacagggtg gcctgcagag aaaacccaga gcaaacaaat atgcagagac 5760 
atttatgatt aaccagacaa cacgaccaac cacagagggc gcagggcagg gagtgggcag 5820 



<210> 4 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



cacttcggga cgttggagcc gagggcggac ctgctgcccc agaagcactt 



tatgtcgaga 5580 



gcactcacag cgagtctgcc ctatcttttg gcaataaata aagcttggga 



aacttg 



5876 
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<400> 4 

gatgaattcc gaaggacaga ggacaaagag tgg 33 



<210> 5 
<211> 60 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 5 

gatgaattct tagaggtctt cttctgagat gagcttctgc tcctgctgct tgcaggccga 60 



<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 6 

tgcgcagctt tttcttcttg agga 24 
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<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

ggtgatggag tactgcgtgt g 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

ggtgaagtct cctctcccaa tgtt 

<210> 9 
<211> 24 




#5p 11 — 153030 



# 



<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

actgcagctg acccaagcca ggat 24 

<210> 10 
<211> -24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

• <400> 10 

cgaaggacag aggacaaaga gtgg 24 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Linker Sequence 

<400> 11 

tgcgacacat cgataccgct cgagtcg 

<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description^ Artificial Sequence: Artificially 
Synthesized Linker Sequence 

<400> 12 

aattcgactc gagcggtatc gatgtgtcgc atgca 

<210> 13 
<211> 109 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Linker Sequence 



11-153030 



<400> 13 

ctagtcaagc ttcataactt cgtatagcat acattatacg aagttatcga attcgacctg 60 
gatcccataa cttcgtatag catacattat acgaagttat caagcttcc 109 

<210> 14 
<211> 109 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Linker Sequence 

<400> 14 

tcgaggaagc ttgataactt cgtataatgt atgctatacg aagttatggg atccaggtcg 60 
aattcgataa cttcgtataa tgtatgctat acgaagttat gaagcttga 109 

<210> 15 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
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#5p 1 1-153030 
Synthesized Linker Sequence 
<400> 15 

gatgttccac ctcgagccca ggctccagag gtcagt 36 



<210> 16 
<211> 86 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 16 

gatctcgaga tcgatggtac cggtgttcca cataacttcg tatagcatac attatacgaa 60 
gttatctgtc cactgtgtct gcaggt 86 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



ffiSE4f 2002-3017607 



11 — 153030 



<400> 17 

ccggtgttcc acataacttc 

<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificial 1 
Synthesized Primer Sequence 

<400> 18 

gtttcccaag ctttatttat tgcc 

<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificiall 
Synthesized Primer Sequence 

<400> 19 

cagcagcaag gtgaagccag aagg 



¥ 11—153030 
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GGAGATCCAGCTGCTGCGGCGGCTGCGGCATCGGAATGTGATCCAGCTTGTGGACGTGCTGTACAATGAGGAGAAGCAGA 
AGATatatcctgtgggtggagtgggctggggtggcccctgtgtta^gggctggaagccttctgcaaggcctctggcagca 
atagtgctacatgtcatcctgtggtgcctgtcagctcatcaggcaggggagcaaggcatggggcttccacctggtgccag 
cctgttctgagcagtgtggctgggactgggcatggcctcacagggacttggggcctatgtacattgacagggccccggct 
ggttctagaggtttccatgctgccccttcccagaggtagaggttgcacagcctacgttgcatctgggcagtcctgggagc 
attctgagaacccagtgccctgcagccccaactcctggtacccatctctccctgtggctagtacaccagctgatttcagt 
cctgttgtaatctatgctgactccatgtggtccaagtcactgtggtggtcttgtggaccctgtgagtactgatagggagc 
gcagaatggcgggagagcagagtggtggtggtctgttggcccagcggggccctccagaccactgttgctaggagcagggc 
tcctgggcttggtgtgctgctttccttagcgccctacGTATATGGTGATGGAGTACTGCGTATGTGGCATGCAGGAGATG 
CTGGACAGTGTGCCGGAGMGCGCTTCCCTGTGTGCCAAGCTCATGGgtgagtgccctgctgggtgcaggaggagcagcc 
attgtcaggaaacccaggtgtttctgggcccccagtttttaacccagccaatgtgcttagggttaccctcttgttaggcc 
ctgtggtcccgctgccctgcagagccatagtgggtctgagtcctgttcagtgctcccaggttcagcagaatcacatcccc 
tggttagcagagaacaaagggaagggaagggaaggaagcaagccagaggggaaacctggctccctgggcctgggcagcag 
tgactgccagttgccctgtgtaattttagtggcccagccttctgactctcaggtctgtttgcctgagccctaaacatcta 
tcaccttgtaggccaggtctcatgagtctcccaaacttcatatcagacttatgtaggtaccatggtatgggctgagacac 
tgtggggcctgagccagtcccacccattcagGTACTTCCGCCAGCTGATTGACGGCCTGGAATACCTACACAGCCAGGGC 
ATTGTTCACMGGACATCAAGCCGGGCMCCTGCTACTCACCACCMTGGCACACTCMGATCTCCGACCTCGGTGTTGC 
CGAGgtaggcaccatgtgcagggatcatgggccgcttctcctgagctgccctgactctcactgccctgcagGCCCTGCAC 
CCTTTCGCTGTGGATGACACCTGCCGGACAAGCCAGGGCTCCCCGGCCTTCCAGCCTCCTGAGATTGCCAATGGACTGGA 
CACCTTnCAWJnTCMGGTGGACATCTGGTCAGCTGGGGTCACACTgtaa^ 

gggggctgtgggttttccctagtgttcttgggcctttttgcccacagtgtgtggctagcaggttggacattccaggtctg 

tgggtgtggttcctcaccctaccccaccccactccacagggttttgcttgcacacagatgtaggtgccatgactgcacat 

ctaccagttaacatgtgtcctgtctgggagttggggcacctgtcctctggtctccagtgtggccagcactgacactcttt 

tcctatgtgaagTTACMCATCACCACGGGCCTGTACCCATTTGAGGGGGACMTATCTACMGCTCTTTG 

GGAGAGGAGACTTCACCATCCCTTGTGACTGCGGCCCACCACTCTCTGACCTACTCCGAGgtgggcatctctaaatcacc 

caaatgttaggacagcaagggacagagcccctggtctggaggggttctgaccttactgtcaggacagcctttgtccgcca 

ggatgggaggtttctgagattgcttccccccatctggggccggggtgggtgggtggggtctcagtgctatggggcctagg 

aaggccaaggggatggatgctgtagtggtgctgtagcacaaagcaggcacctgctacactcacttatctcttctgtccta 

cagGGATGTTGGAGTATGAGCCGGCCAAGAGGTTCTC^ 

ctcagcctgctgggggtctgagctgagaacatggtctcagaggtgctaggtcatcacaggagtaaggatcagtgtgctgt 
gtgtattgatgtctgggaaggctgtgtgtgaacttggggtgtgacaggggtgcccaatgcaggcctccctacctttatca 
ttttgttcaggagtgcaggcgttatgtggcctgagaagctgtagatttcagggcctagaattagagacggatcctcccat 
ggtggggagggaggagtagatggggaagtgtcactttggatcccagctgttccttggccatctggacatggaaatgtgtc 
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tagggaggccaacaggaagcgtgaggcatggtgtctttcctcacctgaggctaagagccttctgggtaacagtggagcct 
ctgtcctccctttgtttatttaccagctggtcagagcctttgggtccaggcttctctgtcctcttctcccttcatgctag 
actgagactggctcagctgggtgtcccccagtgagggcttctagcctatccgtgttcaaggcgggtgggactataggtgc 
agggacctgattgcccaccctagtccaaggcgctgtggctgtcatcagtgggtggtggtttgtgccagtgctatgggtgt 
taggctacctcaagcctgtagccggagcactaaggcctcgtcttatgtaaggacagccatggtgtgggctttggtgggta 
ttggccagccgtggtcacagtgcctggcacctgatgtctgtgctgcacttggccttctttagCTGGTTCCGGAAGAAACA 
CCCTCTGGCTGAGGCGCTCGTACCTATCCCACCAAGCCCAGACACTAAGGACCGCTGGCGCAGTATGACTGTAGTGCCCT 
ACCTGGAGGACCTGCATGGCCGTGCGGAGGAGGAGGAG 

CAGGACTTCACAGTGCCTGgtaagctggcttggcgcagctcctactggagctggtgactttgtgcactctggggctggtc 
cccttcccaagtctccagccagctaacatgagccaccaggactgccaaagccatcctggtggctgtggcatttcactctg 
ggctagatgaagggctccctggctgcatctagcaggaggaggggaaccctggagggcagtgggtaggggccctgagacag 
ccacctgagggagggtccagtggccctcggtcctggccatgcctgaccttatatcgccttcttccccaggtgtcgaggag 
gcggccgaggcagggcttagcgaggatgcatgcgacacatgcatgtggaagagccagggcgcaggccttcctggagagga 
gcccgaggaggggtttggggctttagtgtagctccctgtctgctgccccacccatgtcctccataaagctttgtccactg 
tgtctgcaggtggatgcttgccgcgacttccctcctgtcactaccctgacaggctccccaccagggtttcagagaacatg 
cctgggtccaaggcctgagctaggtcctcagtgccagggtggccaccagccaggggctcttggggcctttgttcctgtgg 
cctgcatgccagtcccactt€igctcctggcctttcaaatagctttggtgggagggtaaggaccttgggctactgtgtctc 
ctgtagcaattgagagttctaatagcagtgcccgctgggtgccaggtggaatccacaaggacaggtatacacctgatgtc 
cagtatgggccttggccacagccctttctaaggtttaaagcatccctatgtgggaatagtgtcttctactctgtcacgtg 
gagcccttgtctagactgtcccacaggctgggctcctggctgagagctggtttctctgctggggagaagatgtacttagg 
tgctggttgcatgagggacccttaaggctgctgtggtttgaaggaaggcaagggtctggggacactggttggccatggag 
cccatttgtcaaatggggtagtgttgcacagagtgaagtgaccgtgctctgaggatagcctgatccctctgtacttggca 
tgagggtcggactctgcagcaacaggacaggggctttctactcagtgccttgtgtggaggaggggacagatgctttctca 
gagtccacctgacctcaagcctcagtcccatgcagagtgagccagagtgggtgctgctagtgtggccaagtcagagggtt 
tgggagagaaattctggatccaggagcgtgggcagtgggctgtgtgctgggttccacagccgcattgccaagcactggac 
tgtggagttacatgtagacactgacctctggagcctgggaagcttcaggagaggccatcttttgtcccactgcgagggca 
ggccaacagagcaagctggtctgcagccctcagctggatgatctccttcccggtgctcatcgcagctagtagctcccagg 
ccgaatgcttcatctccttgtgcctgtactgagggtctagagcctctcccttggagagctctgtgagctggtgctgggct 
gcccaggctagacaggcaggtgagcgtgggcatgctgcaggagggccagggcatagcactgtgaaggcagtgggcctgct 
tgcctttggagctactgaggggtgggtggcaccagaggctagagcacctccgaccagcctctgtcacagttggggctggc 
tgggccctggggctttgagctacctgccccttggctcaagctatgcttgccatcttcccgtagGACAGGTCCTGGAAGAG 
GMGTGGGTCAGMTGGACAGAGCCACAGTTTGCCCM^ 

GGTGAAGCCAGAAGGCCGACCTGGCACCGCCAACCCTGCGCGCAAGGTGTGCTCCAGCAACAAGATCCGCCGGCTCTCGG 
CCTGCAAGCAGCAGTGACTGAGGCCTACAGgtgggcatgggcctgggtccagccatccctggtgttcacagtgggtgtct 
gctgggctcctagctccttcccgtagggcagtgctgcaagggggaaggtctggtggttgaggtggtactaagtgaccacc 
cattctaccaacagTGTGTCATCAGGATCTCTGGGCAGGTGTCCCTGCMGGCTGGGTTTTCCAGGCCTGCCTGTCCACT 
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CACTTCGGGACGTTGGAGCCGAGGGCGGACCTGCTGCCCCAGAAGCACTTTATGTCGAGACCACTGGCCGGCCTTGCCTG 

GAGGGTGTTTGGAAATATGGAGCAGGCGGGGCACAGGGTGGCCTGCAGAGAAAACCCAGAGCAAACAAATATGCAGAGAC 
ATTTATGATTAACCAGACAACACGACCAACCACAGAGGGCGCAGGGCAGGGAGTGGGCAGGCACTCACAGCGAGTCTGCC 
CTATCTTTTGGCAATAAATAAAGCTTGGGAAACTTG 
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